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OVERVIEW AND SUVWWARY OF RESULTS

This overview describes and summarizes the results of four
all-terrain vehicle (ATV) studies recently conducted by the U S
Consuner Product Safety Conmi ssion: an exposure survey, an
injury survey, a death study, and a risk analysis.

Backgr ound

The U.S. Consumer Product Safety Commission (CPSC) initiated
a regulatory proceeding in the 1980s to evaluate the hazards
associated with ATvs. Results of the staff evaluation were
presented to the Conmm ssion in Novenber 1986 and formed the basis
for the consent decrees between the CPSC and ATV distributors
that became effective in April 1988. The consent decrees
i ncl uded agreenents by distributors not to sell three-wheel ATVs,
to inplement an extensive nationw de training program and to
deveIoB a voluntary standard to make ATvs safer. ~The
distributors also agreed, anDn% other things, to' put into effect
age restrictions on the ATvs they sell and to provide extensive
safety warnings to prospective buyers.

ATV-rel ated energency department (ED) injuries have declined
froman estimated 106,000 in 1986 to about 54,500 in 1997.
Sinmlarly, estimated deaths have declined from about 350 in 1986
to an estimated 269 in 1996. However, about 40% of ATV-related
injuries and over 35% of the deaths are to children under the age
of 16, and this has remained relatively constant since 1985.

_ The consent decrees expire on April 28, 1998; the Conm ssion
will decide if further actions should be taken to address the
ongoi ng hazards of ATV riding. To nmke an informed decision, the
Conmmi ssion sponsored two national surveys during 1997 -- an
. injury survey and an exposure survey. The injury survey provided
detailed information about ATV-related injuries, and the
characteristics and ATV use patterns. of those who were injured.
The exposure survey collected information about the

8haracteristics and use patterns of the general population of ATV
rivers.

These surveys are useful in several ways. First, they
provide a description of current hazard and usage patterns,
information that is critical in determning what further actions
m ght be warranted. Second, the results can be conpared to the
results of the 1985 and 1989 injury and exposure surveys, to
eval uate trends in use and hazard patterns. Finally, as in the
1985 and 1989 ATV studies, the characteristics and use patterns
of drivers who are involved in injury incidents (as inferred from
the injury survey) can be conpared agai nst those who are not (as

inferred from the exposure survey) to determne the factors
associated with risk.
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The remainder of this overview includes a brief description
of the injury and exposure studies and a summary of the findings.
The technical reports and analyses are attached. part | presents
the results of the exposure survey, Ppart || presents the results
of the injury survey, Part |Il provides a description of ATvV-
related deaths, and Part |V contains the ATV risk analysis

Summary of Fi ndi ngs
Exposure Survey

The exposure survey collected information on the
characteristics and use patterns of the general population of ATV
users (see Part |I). The survey excluded occupational exposure to
ATVs outside of the househol d. The survey was a national _

t el ephone probability survey of U S. households owning ATvs; it
enpl oyed a single stage list-assisted randomdigit-dialing (RDD)
sanpl e desi gn.

The survey was conducted between September 15 and Novenber
18, 1997. Eligible households included those owning one or nore
ATVs in which at |east one of the ATvs had been used by a
househol d nenber during the preceding 12 nonths.  \Wen eligible
househol ds were reached, one driver was selected randomy to be
I ntervi ewed. Interviews were conpleted with 464 ATV drivers.

Based on the survey results, there are an estinmated 5.85
mllion ATV drivers in about 2.4 mllion ATV—ownln% househol ds.
These househol ds own about 3.91 mllion aTvs, but had operated
only about 3.66 mllion during the 12 nmonth tine period before

the survey.

Some of the exposure survey highlights follow

o 14% of the drivers are children under the age of 16
years (conpared with about 23% in 1989);

o al nost two-thirds of drivers are nales;

o the nmean |evel of driver experience was 9.6 years

(about 4.5% of drivers had |less than one year of
experience);

o 11% of drivers reported participatin% in an organi zed
training program another 12% said they had received
sone training by ATV dealers or sales people;

o 23% of drivers reported never carrying passengers;

o 35% of drivers reported always wearing a helmet; 32%

reported never wearing a hel net;

o 74% of drivers reported some nonrecreational use,
including farmng or ranching, household chores, and
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occupational or commercial tasks;

o about 22% of the ATvs are the three-wheel nodels (this
conpares wi th about 54% in 1989);

o 26% of the four-wheel nodels are four-wheel drive
vehicles, nost with engines greater than 300 cc;

o 36% of the ATVs were reported to have engines with
300 cc or nore (conpared with about 10% in 1989);

o 51% of the ATvVs had been purchased as used vehicles;
42% (82% of those purchased used) had been purchased
fromthe previous owner, rather than from an ATV
deal er.

o about half of the ATvVs in use were originally sold
after the 1988 consent decrees went into effect.

| njury Survey

_ The injury survey collected information on injuries treated
in hospital emergency departnents between May 1 and August 31,
1997, and reported through the cpsc's National Electronic Injury
Surveillance System (NEISS) (see Part I1)., NEISS is a stratified
national probability sanple of hospitals in the US. that have at
| east six beds and provide 24-hour energency service.

CPSC followed up on initial NEISS injury reports wth
tel ephone interviews with injured persons or their _
representatives (usually a parent or spouse) to collect detailed
information on the characteristics of drivers, their ATV use
patterns, the characteristics of the ATrvs they drove, and injury
scenari os.

The injury survey conpleted interviews wth a total of 319
injury victims or their representatives. O this total, 227
victinms were drivers and 85 victins were passengers. These
victins were involved in a total of 295 injury Incidents; 23
included injuries to both the driver and at |east one passenger.

H ghlights from the injury study (including both 1997

energency departnent injury estimates from NEISS and the injury
survey) follow.

o 47% of the injuries occurring during the study period
invol ved children under the age of 16; this was
conparable to the percentage in 1985 (46% ;

o Despite the large proportion of children injured, the
numoer of injuries involving children under age 16

?gg;ined from about 42,700 in 1985 to about 21,300 in
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o 95% of injured children were driving ATVs |arger than
recomended for their age;

o an estimated 54,500 ATV-related injuries were treated
in hospital energency departnents during 1997;

o the rate of ATV-related injury declined from5.4 per
hundred ATvs in use in 1985 to 2.5 in 1989 and to about

1.5 per hundred ATvs in 1997, an overall rate reduction
of about 72%

o 25% of the injuries were to passengers;
o 75% of the injuries occurred to males;
o 22% of the injuries involved the head, nost of the head

injuries were concussions or internal organ (i.e.,
brain) injuries; at |least 65% of the persons suffering
head 1 njuries were not wearing hel mets;

o the largest injury diagnosis categories were contusions
and abrasions (27%), and fractures and dislocations
(26%;

o 37% of the injuries involved the arm region; 28%
involved the [eg region;

o 13% of the energency department injuries were hospita
adm tted (compared with 4% of all "NEISS product-related
injuries);

o about 4% of drivers involved in injury incidents

reported formal ATV training or training by a dealer or
sal es person;

Report on Deat hs

The CPSC has cl osely monitored deaths invol ving ATVs since
the m d-1980s and estimates that there have been over 3,200 ATV-

rel ated deaths since 198s. Part |1l provides a description of
the characteristics of drivers and ATvs that have been invPIVﬁd
infatal injuries, and fatality trends since 1985. one of the
findings are:

o over 35% of the deaths involved children under age 16

o) 87% of the deaths since 1985 were to mal es;

o 85% of those killed were drivers, 14% passengers (1%

were drivers or passengers of other types of vehicles);

o t he percentage of three-wheel ATvVs involved in deaths
declined from80% in 1985 to less than 20% in 1996;
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o incidents reported as collisions accounted for 56% of
the deaths: overturns accounted for about 28% of all
deat hs.

Ri sk Anal ysis

The risk analysis was conducted as a case-control study. In
this type of study, the factors associated with risk are
determned by conparing the characteristics of those who are
injured with those who are not injured. In the instance of the
ATV risk analysis, the characteristics and use patterns of
drivers involvedin ATV-related injury incidents (drivers from

the injury survey) were conpared with those who were not involved
in injury incidents (drivers fromthe exposure survey).

The statistical nethodol ogy used to nake the conparison ﬁas
a nultiple-regression technique known as "logit analysis.m TNI'S
Is a special type of regression analysis used to evaluate the
rel ati onship between a dichotonmpus outcome variable, such as
whet her or not an injury resulting in emergency department
treatment has occurred, and a set of independent explanatory
variables. This type of analysis is esPeciaIIy useful when, as
in the case of aTvs, a large nunber of factors sinultaneously
affect the injury risk.

Al t hough the overall risk of ATV-related injury has declined
subst anti al K since the 1980s (as indicated in the injury
anal ysis), the factors associated with risk are consistent with
those quantified in the earlier 1985 and 1989 risk anal yses. As
in the earlier analyses, risk patterns are related to the
characteristics and use patterns of the drivers, and the types of
ATVs that they drive. e results suggest that:

o risk declines with age (the younger the driver the
hi gher the risk);

o risk for children is about 2.5 tines the risk for
drivers aged 16 to 34, and about 4.5 ti the risk for
drivers aged 35 to 54;

o risk declines with driving experience;

o ri sk declines with the percentage of time that ATVs are
used in nonrecreational (as opposed to recreational)
activities;

o risk is higher for males than for fenmales (all else
equal, risk is about 3 tinmes higher for nales than for
femal es);

o risk is 2.5 to 3 tines higher on three-wheel ATVs than

on four-wheel ATVs,
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INTRODUCTION

This report presents the nethodology and results of the U 'S
Consumer Product Safety Conmission's (CPSC) 1997 all-terrain
vehicle (ATV) exposure survey. The survey was conducted to
collect information about t'he general population of ATV drivers
and the ATvs they use. In addition to providing up-to-date
i nformation on t%e characteristics and use patterns of ATV
drivers, the survey results are conpared to an earlier 1989 ATV
exposure survey to evaluate changes In ATV use patterns over tine
(Rodgers, 1990a). Second, in a separate report, the exposure
survey results are integrated with those of a parallel survey of
ATV-related injuries reported through the cpsc's Nati onal
El ectronic Injury Surveillance System (NEISS) to determne and
quantify the factors associated with the injury risk.

SURVEY METHODOLOGY
Sanpl e Design _

The survey was conducted for the CPSC by Abt Associ ates
(abt), a social science research and survey firmlocated in
Canbridge, MA. Abt designed the survey to provide a nationa
Probability sanpl e of about 500 househol ds owning ATVs and

ocated in the 48 contiguous states and the District of Colunbia
(Stoner and Srinath, 1998) .

The ATV survey enployed a single stage |ist-assisted random-
digit-dialing (RDD) sanple design. The list-assisted RDD sanple
was selected using the latest version of the Marketing Systens
Goup's (MSG proprietary |ist-assisted RDD system_ called the
GENESYS Sanpling System (Kulp, 1995; MSG 1997). This system
provides a program for selecting the equivalent of a sinple
random sanple of ten-digit tel ephone nunbers. It uses the AT&T
master tape of conbinations of area codes and central office
system codes (i.e., telephone exchanges) as the basis for
constructing a sanpling frame of banks of 100 consecutive
t el ephone nunbers.

Foll owing the creation of these 100-number banks, MSG used
the nost recent release of the Donnelly Marketing Information
Services (DM S) data file of directory-listed, residentia
t el ephone nunbers to delete from the sanpling frame banks of 100
consecutive tel ephone nunbers that have a |ow probability of
containing actual working residential nunbers. The MSG list-
assisted RDD system al so screened out a portion of the nonworking
phone nunbers and busi ness nunbers.

The popul ation of telephone exchanges was stratified by
census region (i.e., Northeast, Mdwest, South, Wst) and, within
each census region, by the population size of netropolitan and
nonnetropolitan areas (i.e., l[ess than 100,000, 100,000-499,999,
500,000-1,999,999, 2,000,000 and over) in which the exchanges
were located. The regional stratification ensured a
representative sanple from each of the four census regions.
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Additionally, given the |ow incidence of household ownership of
ATVs (estimated at | ess than three percent), the cross-
classification of exchanges by region and popul ation size allowed
abt to exploit existing information on the differential incidence
of ATV ownership by region and popul ation density to reduce the
nunber of househol ds that needed to be screened.” The tota

nunber of screenings needed to conplete 500 interviews was |
allocated to the four census regions, and to the population size
groups within each region, using Neyman allocation to mnimze
the variance of the estimated overall eligibility rate (Cochran,
1977) . For this allocation, rough estimates of €ligibility rates
in each stratum derived fromearlier studies were used.

The initial sanple of telephone nunbers ordered from GENESYS
was segnented into replicates of approxinmately equal size.
Replicates can be viewed as providing a mniature national sanple
of residential nunbers. After the nunbers in the first replicate
were called, abt reallocated the total renaining telephone
nunbers to strata based on the actual eligibility rates
determned in the first phase of interviewng. Abt also ordered
from GENESYS an additional sanple of telephone nunbers in sone of

the strata with high-eligibility rates to achieve the desired
nunber of interviews.

Questionnaire Devel opnent and Interview ng Procedures

The survey questionnaire was devel oped by CPSC staff in
consultation wth Abt, and was designed to collect information on
the characteristics and use patterns of ATV drivers and on the
types of ATvVs they use. The CPSC solicited comments on the
survey met hodol ogy and the questionnaire in a public notice of
t he proposed survey (CPSC, 1997). Comments recei ved from various
i ndustry and consumner ?roups resulted in several changes to the
questionnaire. Several mnor revisions were also nade follow ng
a pretest conducted by abt on July 29-30, 1997 (Abt, 1997).

The survey began on Septenber 15, 1997, with the training of
the interviewers, and was conpleted on 18 Novenber. Eligible
househol ds included those owning one or nore ATVs, with at | east
one of the ATvVs having been used by a househol d nenber during the
ﬁreceding 12 month time period. The initial respondent in each

ousehol d was asked how many ATvs were owned and how many drivers
had used the ATvs during the last year. |f there was nore than
one driver, the driver who had the nost recent birthday was
selected to be interviewed. |If the selected driver was a child
under age 16, a parent or guardian was asked to respond on the
child' s behal f. ~ Screenings and data collection were done via
comput er - assi sted tel ephone interviews (CATI).

Information was col | ected about the respondent's use of ATVs
and about the characteristics of up to four ATVs owned by the
household.  The results of the pretest suggested that a
relatively large proportion of respondents mght not recall_ the
engi ne size of the ATV (or ATVs) owned by the household. Because
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of the inmportance of this variable, respondents who did not know
an ATV's engine size were asked to try to obtain the information.
The interviewer suggested asking someone else in the househol d,

or looking up the engine size. O the 62 respondents who
originally did not know the engine size, 42 agreed to the _
cal I back. The callbacks resulted in the retrieval of engine size
for 48 ATVs.

Survey Response

X total of 36,232 tel ephone nunbers were called. up to
eight attenpts were nade to _obtain an answered call for each
sanpl ed tel ephone nunber. The disposition of the telephone calls
is described in Table 1.

The overall response rate is the product of the screening
response rate (i.e., the proportion of nunbers successfully
screened to determine household eligibility) and the interview
response rate (i.e., the proportion of eligible respondents who
conpleted interviews). The screening response rate can be
cal culated in two ways. The mninum screening response rate,
defined as the nunber of telephone nunmbers successfully screened
(rows 1 and 2 of Table 1) divided by the total of the
successfully screened plus unresolved nunbers (rows 1, 2, and 3),
was 76.6% ~ This is a mnimm response rate because sone unknown
?roportlon of the unresolved nunbers described at row 3 are

i kely to have been nonhousehold (i.e., business) nunbers.
Alternatively, if we assune that the proportion of household
numbers in row 3 is equal to the proportion of all resolved
nunbers that were household nunbers (the sumof rows 1 and 2
di vided by the sumof rows 1, 2, and 4b), then the screener
response rate woul d have been about 80.4%

The interview response rate, defined as the 464 conpl eted
interviews divided by the 561 nunbers screened-in, was 82. 7%
Thus, the overall minimm response rate, defined as the product
of the mininum screening response rate (76.6% and the interview
response rate (82.7%), was 63.3% Assumng an 80.4% screener
response rate, the overall response rate increases to 66.5%

Wei ghting

After the survey data were collected the sanple was wei ghted
to nmake popul ation based estimates of households, drivers, and
ATVs. As a first step, each of the 464 househol ds sanpl ed
received a weight relating to the household. This weight
conbined a base weight reflecting the probability of selection of
a household fromeach of 'the strata,' an adjustnent for
households with multiple tel ephone nunbers, and an adjustment for
unit nonresponse. A final adjustment for the househol d wei ght

1A stratum was defined as the cross-classification of the
four census regions and the four popul ation-size groups,
resulting in 16 independent strata.
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brought the total weight in each stratuminto agreement with the
known nunber of households in the stratum

To produce estimates relating to individuals or ATV drivers,
t he household weight was adjusted in a two step procedure.
First, since only one driver per household was interviewed, the
househol d meH%Pt was multiplied by the nunber of drivers in the
househol d, I's procedure yielded a driver-popul ation weight
that reflects the total number of ATV drivers in the U S. (Kish,
1965) .

The second step took adyantaﬁe of further driver information
collected in the survey. Wile the interview focused on the
characteristics of the 464 respondents, it also collected
information on the age and gender of all ATV drivers in the
respondents' households. This enabled further refinenent of the'
wei ghting process by accounting for the apparent over- or
underrepresentation of some of the age and gender categories in
the sanple of 464 respondents. To do this, "the data on the age
and gender of all 1,225 household ATV drivers were distributed
into 16 age and gender categories, based on the househol d

wei ghts.  The individual weight that applied to each of the 464
respondents was then adjusted by a factor equal to the ratio of
the estimated nunber in each cell of the Iarger sanple to the
estimated nunber based on the snaller respondent sanple.

Survey Limtations

The survey results are subject to sone nonsanpling errors.
The surxvey excluded the approxinmately 6% of U S. househol ds that
have no tel ephone. Alaska and Hawail were excluded from the
survey. Inferences fromthe survey are therefore limted to the
48 contiguous states and the District of Colunmbia. Additionally,
some households with tel ephones may have been omtted from the
sanpling frame due the elimnation of zero banks. However,
because the nunber of such households is small, the resulting
bias in the estinmates, if any, is expected to be small.

Statistical Analysis

Because of the conplex survey desi gn, SUDAAN software was
used to calculate the reported standard errors (Shah, Barnwell,
and Bieler, 1997). Variance estimation was based on the Tayl or
l'i nearization methods.

SURVEY RESULTS
Drivers and Omership of ATVs

Based on the survey results there are an estinmated 5.85
(se=0.51) mllion ATV drivers in about 2.39 (se=0.14) mllion
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ATV-owning households.? Wiile these households own an estimated
3.91 (se=0.32) million ATvVs, they had operated only about 3.66
(se=0.30) mllion during 12 nonth tinme period before the survey.

Table 2 summarizes household data on drivers and ATV
ownership, and calls attention to the large proportion of ATV-
owning househol ds with nultiple drivers and aTvs. Al nost 70% of
t he owning househol ds have nore than one driver, and al nost 40%
have nore than one ATV. The average ATV-owni ng househol d has
2.44 (se=0.18) drivers and owns 1.63 (se=0O | O ATvVs, or about
1.50 drivers per ATV. Since only about 94% of the vehicles had
been used in the 12 nonths prior to the survey, there were about
1.53 ATVs in use per ATV-owni ng househol d, and about 1.59 drivers
per ATV in use.

At the national level, there were an additional 2.78
(se=1.16) mllion drivers from outside of the owni ng househol ds.
The national estimate is based on information from survey
respondents in 36.4% (se=5.3) of the owning househol ds. They
reported that from1l to 30 drivers from outside the househol d
used the household ATV during the nonth before the surve
interview.® For nearly three out of every four househol ds
reporting outside users, nonowners were estimated to account for
no nore than 15% of total household ATV use.

Househol d Denogr aphi cs

atv owni ng househol ds differ sonewhat from the general
popul ati on of households. (Table 3). The mgjority (59.5% of
ATV-owni ng households is located in [owdensity areas, conpared
with 22.9% of all U 'S. households. Regional variations appear to
correlate with the population density results. They show that
the northeastern states are underrepresented anong ATV-owning
househol ds, and the midwest and south are overrepresented.

Oani ng- househol ds tend to have higher education |evels and
incones than the US norm  Over 35% of owning househol ds have at
| east one college graduate:, conpared with about 23.6%of all US
househol ds. Additionally, while the nmedian incone in US
househol ds is about $34,000, the nedian income in ATV househol ds
is over $45, 000.

Characteristics of ATV Drivers _ _
Sel ected characteristics of the rider population are shown
in Table 4. Wile driver age varies wdely, from4 to 85 years,

2The standard error of the estimate (se), shown in
parent heses here and subsequently in this report, can be used to
construct confidence intervals (Cl) around the statistic. For
example, for any statistic "p» the 95% Cl is g + (1.96 X se).

30f househol ds reporting outside users during the previous
month, only 22.5% reported nore than three.
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nmore than three of every four drivers (77.7% are between the
ages of 16 and 54 years. About 14.3% (se=3.7) are under age 16,*
and only 7.8%(se=1.80) are over age 54. Al nbst two-thirds of
drivers (65.7%, se=4.72) are male.” Mst drivers have been using
aTvs for a long time. The mean experience level (i.e., years
that the drivers have been operating ATVs) is about 9.6 (se=0.6)
years: only 17.0% (se=3.3) have less than three years of driving
experience.

Wiile the age distribution of nales and females is about the
same, nmales tend to be sonmewhat nore experienced (10,4 years,
se=0.8) than females (8.2 years, se=0.8). Not surprisingly,
experience increases with age. The nean years of driving
experience increases from4.1 years (se=1.0) for children under
age 16, to 8.5 years (se=0.7) for 16 to 24 year olds, to 11.4
years (se=0.8) for drivers over age 24.

Driver Use Patterns
ATV Usage

The survey collected a substantial anmount of information on
driver practices, including the frequency of vehicle use, riding
surfaces, and specific riding activities. The estimted anount
of time spent riding an ATV, measured in hours per nonth or year
was based on responses to a series of questions intended to _
determine, for each rider, the number of nonths of ATV use during
the previous 12 nmonth time span, and the number of hours of
driving an ATV in a average month of usage. According to the
Table 5 results, drivers use ATVs an average of about 7.9
(se=0.53) nonths per year and ride an average of about 26.9
(se=3.0) hours per nonth..

As Table 6 shows, the estinmated mean and nmedi an annual usage
i s about 252 (se=35) hours and 111 (se=18) hours, respectively.
The fact that the nmean estimate is substantially higher than the
medi an indicates that annual usage is positively skewed; that is,
some drivers reported substantially nore hours of use than nost,
thereby increasing the nmean value relative to the nedian.'
Al t hough approximate, these riding tines inply aggregate annua
ATV usage on the order of 0.6-1.5 billion hours annualby.
Estimated driving times vary substantially from individual to
individual. About 31% (se=4.0) of driverS report usage of under

*Drivers outside of ATV-owning househol ds appear to be
somewhat younger than drivers from househol ds owni ng aTvs. O
the estimated 2.78 mllion drivers fromoutside of the owning
househol ds, an estimated 0.71 (se=0.16) mllion are under age 16
years,

*If the observations for which the estimated riding time is
greater than 1,000 hours per year are excluded (n=23) as
outlyers, the mean annual riding tinme decreases to 170.9 hours
(se=21.2) per year.
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50 hours annually. At the other extrene, alnost 16.8% (se=3.4)
reported 400 hours or nore of annual driving.

Driving times appear to vary somewhat by driver age, with
usage degre35|n? for ol der drivers. However,” the différences are
not statistically significant. Simlarly, while the estinmated
driving tinme for nales (266.1 hours, se=49.1) was sonewhat higher
than for femal es (229.6 hours, se=47.9), the difference was not
statistically significant.

Driving times do not vary neaningfully for three- and four-
wheel aTvs, but are directly (and significantly) related to
engi ne size. The survey results show a nean annual riding tine
of “about 101 hours (se=24.8) for ATVs with engines no |larger than
125 cc, to 241 hours (se=48.5) for 160 to 250 cc nodels, and 328
(se=72.0) for nodels over 250 cc.

Ri der Use Patterns

Table 7 provides information on selected driver practices
and riding surfaces. The survey asked respondents to estimate
how often they engaged in various driving Practices (e.g., doing
various naneuvers, racing, and frequency of use of selected
driving terrains and roadways). Responses were on a four-point
scal e ranging from"never" to "frequently." About 25.3% (se=5.2)
of drivers frequently do difficult maneuvers, such as "wheelies"
or "jumping." Most of these drivers are nales (84.1%, se=8.9)
and nost (67.3%, se=12.4) are in the 16 to 24 year old age group.
More than half (56.8% frequently drive on terrain that Is
espeC|aII¥ hilly, uneven, or otherwise difficult. Only 6.7%
(se=2.3) frequently or sometines congete in organi zed racing, a
smal | proportion conpared with the 25.2% (se=5.0) who frequently
or sometimes race informally.

About 53.7% (se=4.6) carry passengers frequently or
sonetimes, and another 23.3% (se=4.0) also do so on rare
occasions. The nean reported carrying tine, for the 77.0% who
acknow edge carryin% passengers at all, is about 2.45 (se=0.30)
hours for every 10 hours of riding time. Additionally, alnost
hal f of all drivers (47.4%, se=4.6) frequently drive alone
(rather than with other drivers on their ATvs), another practice
that is generally warned against.

Common riding terrains include forests, woods, fields,
pastures or ranges, and sand dunes. About 9.2% (se=2.3) of
drivers frequently drive on paved roads, a practice strongly
warned against; another 17.1% (se=3.6) sonetines drive on paved
roads. Additionally, nost riding takes place on private |ands:
89. 3% (se=5.5) of drivers ride on private |lands at |east sonme of
the tine and 27.4% (se=3.9) ride on private |ands exclusively.

Saf ety Equi prment

According to the survey, 51.8%(se=4.5) of drivers
frequently wear helnets and anot her 15.8% (se=3.0) do so
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sonetimes or rarely. (Table 8) Because of the inportance of

hel nets in reducing ATV-related injuries and deaths (Rodgers,
1990b), all respondents who wear helnmets at |east "rarely" were
asked to estimate the nunber of hours of helnet use for every 10
hours of riding tine. As shown in Table 8, helmet use is high at
both ends of the distribution: of helmet users, 29.5% wear them
for 3 or fewer of every 10 hours of riding time, and 63.2% wear
themfor 8 or nore of every 10 hours. Anong hel net users, 52.4%
wear themall the time. Anong all ATV drivers, 35.5% (se=4.6)
wear helnmets all of the tine.

Hel met use is significantly |lower for males, is inversely
related to driver experience, and has a nonlinear relationship
with driver age. Wile 50.4% (se=7.7) of wonen al ways wear
hel mets, only 27.9% (se=4.4) of nmen always do so. Wth respect
to experience, the percentage of drivers who always wear helnets
is 48.1% (se=9.2) for those with less than three years of
experience, 38.9% (se=9.0) for those with 3 to 9 years of
experience, and 30.0% (se=5.8) for those with nore than 9 years
of experience, Wth respect to age, 65.6% (se=12.6) of children
under age 16 al ways use helnets, 19.4% (se=7.2) of 16 to 24 year
ol ds always use helnets, and 35.7% (se=4.3) of drivers over age
24 al ways use hel nets.

The results regarding the use of other safety equipnent and
clothing show that [ong heavy pants and ankle length boots are
frequentI?/ used by drivers (78.3% and 53.4%, respectively).

QO her preterred articles of clothing, worn at |east sonetimnes,
are long sleeve shirts and gloves. However, just under half of
drivers (46.4% never wear goggl es.

Nonrecreational ATV Use _

Al nost three of every four drivers (73.7%, se=4.0) USe ATVs
for at |east one nonrecreational activity; 50.8% use ATvs for
farmng or ranching, 63.0% use them for household chores such as
yard and garden work, and 7.7% use them for occupational or
comrercial tasks. (Table 9) Table 9 provides a frequency
distribution of hours of nonrecreational use. O those who use
their ATV for nonrecreational activities, about half (49.6% use
their ATVs nonrecreationally 3 or fewer hours out of every 10
hours of total use, and about 24.2%use their ATVs
nonrecreationally 8 or nore hours out of every 10.

Drivers in the high nonrecreational use bands (80% or nore
of the tine) may be characterized as those who use their ATvVs
exclusively or alnost exclusively for nonrecreational activities.
Over 83% of these users report farmng or ranching activity.
Relative to other drivers, high use nonrecreational drivers tend
to be ol der (36 years, se=3.5, vS. 29.5 years, se=1.4) and nore
experienced (11.6 Iyears, se=1.4 vS. 9.1 years, se=0.6), but they
ride less frequently (184 hours per year, se=28.6 VS. 267 hours
per year, se=43.6). Interestingly, 35.5%(se=4.6) of all drivers
use helmets all of the tine, conpared with only 19.3% (se=8.6) of
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high nonrecreational use drivers. Hgh nonrecreational use
drivers al so wear hel nets 1essfre%yently (2.8 hours out of every
10, se=0.8) than other drivers (5.2 hours, se=0.5).

ATV Driver Training _

Tabl e 10 shows how drivers |learned to operate ATvs.® Nearly
two-thirds of respondents (66.9%, se=4.5) said they taught .
t hensel ves to ride, and half (50.5%, se=5.4) received training
fromfriends or relatives: About 11% said they took an organi zed
training program either arranged through a dealer as part of the
ATV purchase (9.5%, se=5.5) of by sonme other neans (1.6%.
Additionally, 11.7% (se=5.4) said they received sone training.
fromthe deal er or sal esperson

Under the requirenents of the 1988 consent decrees,
distributors who are nenbers of the Specialty Vehicle Institute’
of Anerica (sviA) offer buyers of new ATVs "free training" as
part of the purchase price of a new vehicl’'e.” #As added
i nducement, buyers who take the training get a $50 cash paynent,

a $100 U.S. Savings Bond, or (at the discretion of the
distributors) a nerchandise certificate in an anount no |ess than
$50. Polaris Inc., which negotiated a separate consent decree,
provi des trainin% at the point-of-sale. uyers of the Polaris
ATVs nust take the point-of-sale training before the ATV warranty
can go into effect. Trainings required by the Consent Decrees
began in 1988.

A nore detailed evaluation of the training responses (which
accounts for factors such as the manufacturer, nodel year, nunber
of wheels, and whether the ATV was purchased new or used),
suggests that about 7.3% (se=5.5) of the drivers (about 425, 000)
may have taken the training program of fered by nenbers of the
SVIA.® Additionally, the Polari’s agreenent may have led to
training of about "3.6%(se=1.2), or about 210,000 drivers.

Nearly one-third of the respondents (32.6% drove ATV nodels
subject to the training provisions of the consent decrees (i.e.,

SMultiple responses were permtted. About 31.7% of drivers
used nore than one nethod.

"The current menbers of the SVIA include Honda, Kawasaki
Suzuki, and Yamaha, and Arctic Cat (which recently entered the
ATV market). Under the SVIA program the training is also
offered to the nenbers of the buyer's immediate famly.

~ ®As suggested by the relatively large standard error, the
estimated nunber of drivers who took the SVIA tra|n|n% I S not
preci se. However, industry reports that about 323,000 ATV buyers
and fam |y nmenbers had participated in the SVIA_training program
.as of Decenber 1997, a figure that is well within the 95%
confidence level for SVIA training (SVIA 1998).
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were newy purchased 1989 or | ater nodel year ATVs), but had'ngt
participated in the SVIA oxr Polaris traini'ng programs. Mst o
these respondents (62.1%, se=6.1) recalled that the deal er had
offered free training at the tinme of purchase. O those who did
recall the offer, the nost common explanation for not taking the
training was that they already knew how to ride (32.1%. her s
reasons cited for not taking the training was the inconvenience
of location (11.1% or time (21.8%), or the fact that a friend or
relative had provided training (7.6%.

Characteristics of ATVs in ' Use

This section summarizes surveg responses concerning an
estimated 3.75 nillion ATVs owned by househol ds. BecauSe the
survey collected information on no more than four ATvVs per
househol d, these 3.75 mllion ATVs represent about 95.9%of all.
aATVs (3.91 million, se=0.32) owned by households.’ Table 11
shows the breakdown of selected vehicle characteristics for
three- and four-wheel ATVs.

Wheel s and Engi ne Size

About 21.5% (se=4.2) of the aTvs have three wheels, 77.1%
(se=4.2%) have four wheels, and 1.4% (se=0.5) have an unknown
nunber of wheels. Although three-wheel ATvVs have not been sold
since 1988, they still account for one of every five ATvVs owned.
(Table 11) About 26.1% (se=5.2) of the ATVs Wi th four wheels
have four-wheel drive.

Engi ne sizes range from about 50 to over 400 cubic
centimeters of engine displacenent (ccs) . Engine size correlates
highly with number of wheels. The great mpjority of three-wheel
ATVs (84.4%, se=4.8) have engine sizes of 250 cc or less. In
contrast, nost four-wheel nodels (69.4%, se=6.7) have engi nes
wWth 225 cc or more.?®

Mal es and femal es tend to drive ATVs wWith the same range of
engi ne si zes. However, males are nore likely than females to
drive the ol der three-wheel ATVs (19.0%, se=3.8 VS. 8.6%,
se=3.4). On the other hand, while the nunber of wheels on the
primary ATV driven is not generally related to the driver's age,
engine size tends to rise sonmewhat with age. For exanple, the
nmean engine size increases from 231 ccs (se=13.6) for children
under age 16, to 257 cc (se=36.8) for 16 to 24 year olds, and to
273 cc (se=9.7) for drivers over age 24.

While engine size tends to increase with age, few children

°an estimated 3.54 mllion of the 3.75 mllion ATVs reported
upon (94.4% had been used during the previous 12 nonths.

“The nmean engine size for three-wheel nodels is about 198
cC (se=11.2); the nean for four-wheel ATVs is about 266 cc
(se=19.5).
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ride the aTvs designed for their use. ATVs With engines greater
than 9occ are intended for use by adults and are | apel ed as not

i ntended for use by children under the age of 16. Wever,

al most all children under the age of 16 (95.9%, se=2.02) ride the
ATvVs intended for adults.

M scel | aneous ATV Characteristics

The nodel year for alnost half of the ATVs (48.6%, se=3.25)
was reported as 1990 or later.* Additionally, alnmost half
(45.9%, se=3.6) had been owned (by the current owner) for under
three years. The absence of three-wheel nodels of recent vintage
reflects the inpact of the three-wheel ATV stop-sale in 1988.

Just over half (50.6%, se=3.1) of all ATVs were purchased in
the secondary market for used vehicles. Additionally, nost of
t he used ATVs (83.9%, se=4.3) were purchased fromthe previous
owner rather than a franchised dealer (15.9%, se=4.3). This
means that 42.4% (se=3.3) of'all the ATVs in U S. househol ds were
pur chased outside of the franchised ATV deal er system

Omners nodi fied about 58.7% (se=4.7) of the ATVs since
purchase. Over one-third (35.6%, se=5.2) have different tires or
wheel s, 17.1% (se=3.9) have new speci al exhaust systens, 6.8%
(se=2.1) have nodified engines, and about 7.6% (se=1.7) have a
nodi fied suspension. The-proportion of nodified three-wheel
model s did not differ significantly from four-wheel nodels (64.0%
vs 57.7%, respectively).

Warni ng Label s on ATvs _

The survey obtained information on the presence and consuner
awar eness of ATV warning |abels required by the consent decrees.
Tabl e 12 shows the results for ATvs of nodel year 1989 or |ater
vehicles that should have the warning |abels.

About 80.9% of the drivers reported the presence of |abels
on their primary ATV. The nost frequently recalled warning
| abel s were (1) agai nst carrying_yassengers (80.6%), and (2)
against riding without a helnet (77.3%. Just over half, 51.2%,
recal led a warning against using al cohol or drugs when riding,
and 64.4%, who had adult sized aTvs (i.e., ATVs With engines of
90 cc or nore), recalled a warning against the use of adult-sized
aTvs by children. Less than half of the respondents recalled
war ni ngs agai nst driving on public roads (47.4%), driving on
paved surfaces (44.9%), or stunt riding (41.7%. The |east
frequently recalled warning was for riding too fast (32.2%.

naTvVs of a particular nodel year are introduced into the
market during the late sumrer or fall of the preceding year.
Thus, for exanple, some 1990 nodel year ATVs woul d have been
purchased in 1989.
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Further analysis of responses to the warning |abel questions
suggests that a large proportion of drivers who are aware of
speci fic warnings disregard them _ About 65.1% of drivers who
frequently carry passengers and 75.9% of those who sometimes
carry passengers are aware of the label warning against the
practice. Sinmlarly, 40.5%of the drivers who frequently ride on
Faved roads and 62.9% of those who sonetinmes do are aware of the

abel warning against the practice.

DI SCUSSI ON

The results of the exposure survey provide a detailed
description of the characteristics and use patterns of ATV
drivers and the types of ATvs they use. Additionally, the survey
net hodol ogy, based on interviews with a national probability
sanpl e of ‘drivers from ATV-owni ng households, allows us to
quantify the popul ation of users and ATVs. Based on the survey
results, there are an estimated 2.39 mllion U S. househol ds that
own approximately 3.91 million ATvs. Wen the survey findings
are viewed in conjunction with the results of an earlier ATV
exposure survey conducted by the CPSC in 1989 (Rodgers, 1990a),
when there were an estimated 2.75 mllion ATVs in use, the
results also reveal sonme trends in ATV usage patterns.

Drivers and Use Patterns _ _

As shown in Table 13, the profile of drivers has changed
somewhat since the 1989 survey. Wile male drivers stil
conprise about two-thirds of all drivers, a smaller proportion of
drivers are under age 16 [about 14.3% in 1997 vs. 23.2% in 1989).
One possi bl e expl anation of the declining proportion of ATVs used
by children is that the consent decrees, which do not allow sales
to (or for the use of) children under age 16, and the concom tant
| abel s and warnings have been helpful in reducing children's
usage of adult-sized ATVs.

Alternatively, this finding could reflect sone degree of
underreporting of children respondents. Sone parents may, for
exanpl e, have been reluctant to acknow edge a child' s usage of an
adul t-sized nodel, a practice warned against in the warning
| abel s. However, there is no reason. to believe that such
underreporting represents a substantial bias in the driver
estimates. uch a bias, if it exists at all, would also have
been present in the 1989 survey, which was conducted about 18
months after the consent decrees were signed and at a time in
whi ch ATvs and children's usage of ATVs had received a _
substantial anount of negative publicity. Mreover, as described
in the survey nethodol ogy, information on the age and gender of
each non-respondent was collected at the end of the survey in
order to weight for the possible under- or over-reporting of
respondents in the various age-gender categories.

Wil e the avail abl e evidence suggests that the proportion of
e

drivers who are children has decreased in recent years, few
drivers under the age of 316 actually drive the ATVs intended for
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their use. The great najority (95.9% drive ATVs with engines of
more than 90cc, ATvVs which are intended for use by adults and are
currently sold with |abels explicitly warning against their use
by children.

The survey results also suggest an increase in the
nonrecreational use of ATvVs, Wth activities rang!nP from yard
and garden work to farming, ranching, and commercial activities.
The proportion of drivers reporting nonrecreatl onal use of their
ATV Increased from about 52.5% in 1989 to about 73.7%in 1997
with alnost half sayin% that the ATVs were used in farnin?_or
ranching activities. he proportion of aggregate riding fime
that ATVs were used in nonrecreational applications also
increased from just over one-quarter of total ATV use in 1989 to
al most one-third of the total in 1997.

ATVs- | n-Use

Most (93.6% of the 3.91 mllion ATVs owned in 1997 had been
used during the previous year. A disproportionate share of
unused vehricles (about 42%-50%) were the ol der three-whee
model s.  Nevertheless, just over one-fifth of the ATvVs in
"recent" Use are three-wheel nodels, Wwhich have not been sold in
t he new product market since the consent decrees becane effective
in 1988. Mreover, when conpared to sales data, the results
suggest that roughly one-third of the three-wheel ATVs produced
and sold through 1987 remain in use.

The | arge nunber of three-wheel aTvs still in use attests to
their durability as well as their popularity with sone drivers.
Nonet hel ess, based upon the vehicle characteristics upon which
information was collected in the survey, the wheel and engine
characteristics of all ATvVs in use today are substantially
different than in 1989. From 1989 through 1997, the share of
four-wheel nodels increased from about 45.6% of all ATVs in use
to al nost 80%  Four-wheel drive nodels, which currently account
for about 26% of all four--wheel ATVs in use, were just beconi ng
popular in 1989 and accounted for a relatively small share of
ATVs at that tinme. Additionally, the nean engine size of ATVs
in use increased by roughly 30%, froman average of about 190
cubic centimeters of displacenment (ccs) to 250 ccs.

Wil e the market share of four-wheel ATV sales had been
rising throughout the 19s0s, the large share of four-wheel ATVs
now in use is also related to the 1988 consent decree provisions
stopping the sale of new three-wheel ATvs. The explanation for
the increasing size of engines is less clear, but is related to
an upward trend in size of engines for both three- and four-wheel
ATVs that began in the early 1980s (Rodgers, 1996). The increase
may have also been affected, to sonme extent, by the increasing
sal es of four-wheel-drive vehicles (which tend to have large
engi nes) for nonrecreational applications.

The survey results also denmonstrate the inportance and size
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of the secondary market for used aTvs. About half of the aTvs in
use were purchased as used vehicles. Moreover, over 80% of the
ATvVs purchased as used vehicles were purchased from individua
owners, as opposed to franchised ATV dealers. Thus, while point-
of -sale information and warnings (such as those required by the

consent decrees) reach the majority of ATV buyers, they nmay not
reach a significant mnority.
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TABLE 1
FI NAL DI SPCSI TI ON OF SAVPLED TELEPHONE NUMBERS

=

| Disposition Tot al Nunber
.. Total Screened-in 561
a. Conpleted interview 464
b. Screened-in househol d, unable to conplete
interview with designated respondent 38
c. Screened-in _household, refused iInterview 59
>. Total Screened- out 17,318
3. Total Unresolved Numbers . , 5,451
a. Busy, NO answer, answering nachine, 3, 647
general call back after 8 attenpts
“ b. Hung up during introduction 33
c. Refused before screening interview
conpl et ed 1,374
d. Language barrier 392
e. Other :
4. Total Non-Househol d Nunbers 12,902
a. Non-worKking nunbers 8,439
b. Non-househol d worki ng nunbers 4, 463
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TABLE 2
DRI VERS AND ATVS PER HOUSEHOLD

Drivers Househol ds

(per househol d) (t housands) Per cent
1 764. 7 32.0
2 723.7 30.2
3 412.8 17.3
4 230. 4 9.6
5 124.0 5.2
6 Oor nore 137.1 5.7

Total 2,392.7 100. 0

Mean Nunber of Drivers: 2.44

St andard Error: 0.18

ATVs Onned Househol ds

(per househol d) (t housands) Per cent
1 1,490.9 62. 3
2 556. 9 23.3
3 230. 8 9 6
4 23.8 1.0
5 0r nore 90. 3 3.7

Tot al 2,392.7 100. 0

Mean Nunber of ATVs Owned: 1.63

Standard Error: 0.10

ATVs Used During

Precedi ng Year Househol ds

(per househol d) (t housands) Per cent
1 1,676.6 70.1
2 386. 4 16.2
3 229.5 9.6
4 22.5 0.9
5 77.7 3.2

Tot al 2,392.7 100. 0

Mean Nunmber of ATvs Used: 1.53
Standard Error: 0.10

¢ Total s may not add up to 100.0% due t0 rounding.
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TABLE 3

HOUSEHOLD DEMOGRAPHI CS

Survey Results

(

°
%

)

1996 Census Data

(%)

M dwest
sout h
West

< 100, 000

H ghest Level
ng

Trade or

Tot al
< $15, 000

> $60, 000
Unknown

O

Popul ation Density

100,000-499,999
500,000-1,999,999
2,000,000 or nore

I gh school

Vocat i ona
Sone Col | ege

Col  ege G aduate
tkended G aduate Schoo
hk iown

Househol d | ncone

$15,000-%$29,999
$30,000-$44,999
$45,000-$59,999

of Educati on

School

5.
28.
43.
22.

59.
14.
15.
10.

28.

4.
30.
27.

8.
1.

S
14.
17.
19.
26.
17.

OWOoHW

~oo N o

AP ONO®

NOWO O

26. 3

19.5
23. 7
35.4
21.1

20.5
22.5
18.0
1314
25.7

Total s may not add up to 100.0% due to roundi ng.

** Advanced degree obtained

24




TABLE 4
PROFILE OF ATV DRI VERS

Characteristics Drivers (%)
e (e 14.3

16- 17 8.2

18- 24 18.7

25- 34 22.2

35-44 17.1

45-54 11.5

> 55 7.8

Unknown 0.3
Tot al 100. 1
Gender

Mal e 65. 7

Femal e 34.1

Unknown 0.3
Tot al 100. 1
Driving Experience (years)

29, 7P o 4.5

1 to < 3 12.5

3 to < 6 21.0

6 to < 9 9.1

9 toc 12 16. 7

13 to c 15 12.0

15 or nore 22.7

Unknown 1.6
Tot al 100. 1

i 9.6 years

WPaRa SR £BF° 0.5

x Total s may nof: ada up to 100.0% dU€é to reuwnding.
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TABLE 5
MONTHLY' ATV USAGE ESTIMATES

Driving Time in an Average Drivers
Mont h of Use (hours/nonth) (%)
< 5 8.9
5-9 13.9
10-24 33.8
25-49 14.8
> 50 16. 7
Unknown 2.0
Tot al 100. 1
Mean 26.9
Std Error 3.0
Medi an 14. 3
std Error 1.74
Age G oup Mean Monthly Driving Tinme
(years ) (hour s/ nont h)
< 15 24.8
16-24 43.1
25-34 24.6
35-44 18.5
45-54 17.2
> 55 14.8
Mean Monthly Riding Tine
CGender (hour s/ year)
Mal e 28.2
Fenal e 24.7
Mont hs of ATV Use During Drivers
Precedi ng Year (%)
<1 7.0
2-4 23.2
5-7 14.7
8- 10 7.1
11-12 46. 2
Unknown 1.8
Tot al 100. 0
Mean 7.9
std Error 0.53

+ Totals may not add up to 100.0% due to roundi ng.
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TABLE 6
ANNUAL ATV USAGE ESTI MATES

Annual Driving Tine Drivers
(Hours/ Year% (%)
< 49 31.0
50- 99 13.1
100- 199 23.2
200- 399 10. 8
400- 599 4.3
> 600 12.5
Unknown 5.0
Tot al 99.9
Mean 252.3 hours
std Error 35.3
Medi an 110.9 hours
std Error 17.5
Mean Annual Driving Time
Age Goup (years) (hours/year)
< 15 years 204.1
16-24 vyears 351. 1
25-34 years 254. 2
35-44 years 184. 2
45-54 years 140.9
> 55 150. 0
Mean Annual Riding Tine
CGender (hour s/ year)
Mal e 266. 1
Fenal e 229.6

Totals may not-add up to 100.0% due to roundi ng.
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TABLE 7

DRI VER PRACTICES AND RI DI NG SURFACES
= |
Frequency
rregqucently Sometimes HRarely NEVer UNMKTTOWN
 Driving_Practices (%) (%) (%) (%) (%)
Carry passengers 30.3 23.4 23.3 23.0 0
| Do difficult maneuvers 25.3 9.2 7.1 58. 4 0
Engage in organized trail rides 30.6 10.5 8.0 50.8 0
Conpete in organized racing 3.7 3.0 4.1 89.1 0
Race informally 13.8 11.4 11.1 62.2 1.6
Drive on difficult terrain 56. 8 20.6 10.4 12.2 0.1
Ride al one 47.4 24.6 7.5 20.5 0.
Check tire pressure 44. 4 26.9 9.9 16.1 2.7
Driving Terrain
Fields, pastures, ranges 50.5 14. 6 14.3 20.5 0.1
Forest, woods 60. 3 18.2 7.3 14.2 0
Yards, |awns 43.0 13.3 14.4 29.4 0
Desert, sand dunes 13.0 6.6 7.2 73.1 0
Roadways
On paved roads 9.2 17.1 24.3 49.4 0
Crossing paved roads 22.9 20.1 22.0 34.9 0.1
On non paved roads 73.6 10. 6 7.6 8.2
Crossing non paved roads 53.4 22.6 11.7 12.3
On _public roads 11.4 13.0 16. 8 58.7 0.1
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TABLE 8
SAFETY EQUI PMENT AND CLOTHI NG

Frequency

Frequently Sometimes Rarely Never Unknown

Safety Equipment (%) (%) (%) (%) (%)
Wear i ng:
Hel met s 51.8 12.0 3.8 32.3 0
CGoggl es 38.2 8.4 7.0 46. 4 0
d oves 34.4 21.9 7.0 36.5 0.3
Long sl eeved shirts 47.5 35.4 5.8 10.8 0.5
Long- heavy pants 78.3 13.0 1.0 7.6 0.1
Ankl e | ength boots 53. 4 14.3 5.1 24.2 0
Reported hel net use Drivers Wo
(Hours out of every 10) Wear Hel nets
(%)

<1 15.5

2-3 14.0

4-5 6.0

6-7 1.3

8-9 10. 8

10 52. 4
Tot al 100.0
Mean 7.0
Standard Error 0.6

* Totals may not add up to 100.0% due to rounding.
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" TABLE 9

NON- RECREATI ONAL ATV USE

Non-recreational Activi

(mul tiple responses possible)

Farm ng or ranching

ties

Participation

Yes No Unknown
(%) (%) (%)

50.8 49.2 0

Chores, such as yard and garden work 63.0 37.0 0
Cccupational or commercial tasks 7.7 923 0
O her non-recreational activities 11.4  88.5 0.1
Total (at |east one nonrec activity) 73.7 26.3 O
} _Non- Recreational Use*
Hour s Per cent
(out of 10) (%)
<1 24.5
2-3 25.1
4-5 16. 2
6-7 7.9
8-9 15.9
10 8.3
Unknown 2.1
Tot al 100.0
Mean 4.42 hours
Std Error 0.30
= *For Non-Ret Users
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TABLE 10
ATV TRAI NI NG

Part I. For all drivers: P

Howedsivers |earned to operate
($ATVs (nultiple responses possible)

Organi zed training, arranged through |
deal er as part of ATV purchase

Other organized training

Trained by Dealer/Salesperson

Received training firom friend or relative

ool
ROOF©
NOOIT~Noyol

Sel f -t aught
Q her
Part Il. For drivers whose househol ds purchased a

model year 1989 or l|ater ATV froma
dealer, but did not participate in an
organi zed training program

Deal er offered "free" training as Drivers
part of ATV purchase (%)

62.1

No. 25,0

Unknown 8.9

Tot al 100. 0

Reason for not taking free |esson Dri\gers
(nul tiple responses possible) (%)

| nconveni ent | ocation

| nconveni ent tine

Did not need/ Al ready know
Friend or relative provided
Q her

* Total s may not add up to 100.0% due to0 rounding.

N WNE
NN
oo
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TABLE 11
VEHICLE CHARACTERI STI CS

Tot al Thr ee-wheel  Four - wheel

haracteristics (%) (%) (%)
Number of Weel s
Thr ee 21.5 100.0
Four 77.1 100. 0
- four-wheel drive §20. 1) - 526. 1;
- two-wheel drive 78.2) 3.5
Unknown 1.4
[otal 100.0 100.0 100.0
Engine Size Goups. (cc'
290 ps..(cc’s) 7.3 8.5 7.0
90-125 12.3 20.9 9.0
160- 200 12.0 27.5 7.9
225- 250 25. 4 27.6 25.2
300 12.5 2.9 15. 3
350 14. 6 5.6 17.3
400 or nure 9.4 1.5 11.6
Unknown 6.6 5.6 6.7
Tot al 100.0 100. 1 100.0
Mo
%J]QY%?r bef ore 0.2 0.5 0.1
1980- 84 12. 8 35.0 6.8
1985- 89 28.0 46. 6 23. 4
1990- 94 29.3 2.1 37. 4
1995 or after 19.3 0 24.8
Unknown 10.4 15.9 7.5
Tot al 100.0 100. 1 100.0
How Acqui red
Pur chased New 48.0 31.5 53.4
Pur chased Used 50.6 68.5 46. 3
- from deal er (8.0) é3.5g (9.3)
- from previ ous owner (42. 4) (65.0 (36.9)
Unknown 1.4 0 0.3
Tot al 100.0 100.0 100.0
Years Owned
<3 45.9 28. 7 50.9
3 to<6 20.5 25. 3 19.5
6 to < 9 10. 7 9.5 11.2
9 to < 12 16. 2 15.7 16. 6
> 12 4.9 18. 3 1.2
Unknown 1.8 2.5 0.6
Tot al 100.0 100.0 100.0
Modi fications (mult. response)
Different tires or wheels 5.6 441 33.9
Speci al Exhaust System 7.1 18.9 16.9
Suspensi on Modi fications 7.6 7.2 7.8
Engli ne H gh Performance Kit 6.8 7.7 6.7
Uility Rack 11.7 13. 4 11.4
@Qun Rack 5.4 3.4 6.0
G her Mdification 24. 4 12. 4 28. 2
Total (at least 1 nod) 58. 7 64.0 57.7

Totals may not add up to 100. 0% due to rounding.
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TABLE 12
ATV WARNING LABELS*

Yes No Don't Know
(%) (%) (%)
Are there warning labels on the ATV? 80.9 19.1 0
ATV has |abel s warning against:
(for drivers who reported the presence
of warning labels)
Carrying passengers 80. 6 10. 9 1?.8
Driving on public roads 47. 4 34-% 122
Driving on paved surfaces 44. 9 36. 8.9
Driving without a hel net 77.3 14. 5 52
Riding too fast 32.2 49, 3 1.
Drug and al cohol use when riding 51.2 35. 8 T,
Stunt riding 41.7 46. 6 Tl
Use of adulf sized ATVs by chil dren** 64. 4 21. 0 :

«+ Questions asked of the estimated 49 2§ of drivers whose primary ATV was
produced after the effective date of the ATV consent decrees (1989 or
| at er nodel s).

** Asked if the ATV engi ne size was 90cc or nore.
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TABLE 13

SELECTED DRI VER AND VEH CLE CHARACTERI STI CS,
1989 AND 1997

T Drivers(9 -
Driver Characteristics 1 L
Agil(syear °) 23. 2 14. 3

16- 24 16.7 27.0
25 or nore 60. 1 58.7
Seihre 6.7  65.8
Femal e 33.3 34.2
Experience (years)
<1 year 5.3 4.6
1 to <3 21.5 12. 7
3 or nore 73.2 82.7
Non- Recreational Use
(at least sone of the tine)
52.5 73.7
Egs 47.5 26.3
Vehi cl es(9
Vehicle Characteristics 1 1997%
V%?I'ﬁlrge 54.4 21.8
Four 45. 6 78.2
Enggge Si ze Goup (cc's) 5, -
90-125 25.9 13.2
160- 200 28.3 12. 8
225- 250 29.0  27.2
300 or nore 9.1 " 39.0
How Acquired
Purchased New 61.1 48.7
Purchased Used 38.9 51.3

* The percentages for 199Y7 difter Tromthose in lables 4 d~
11 because the unknown values have been distributed over the
known categories for purposes Of conparison to the 1989 data.
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Executive Summary

In 1997 there were an estimted 54,500 energency department-
treated injuries associated with all-terrain vehicles (ATVs)
according to a special study of cases reported to the Nationa
Electronic Injury Surveillance System (NEI'SS) . This represents a
rate of injury of 1.5 injuries per 100 ATVs in use. This rate is
substantially |ower than the 1985 rate of 5.4 injuries per 100
vehicles in use. The rate of injury for four-wheel ATVs declined
from3.9 in 1985 to 1.4 per 100 in 1997; and for three-wheel,
from5.8 to 1.8.

In 1997 the U S. Consumer Product Safety Comm ssion (CPSC)
staff conducted a special study of ATV-related injuries. |
non- occupati onal ATV-associ ated energency departnent-treated
injuries reported through NEISS from May 1, 1997, through August
31, 1997, were assigned for telephone followup survey. The
survey response rate was 68% resulting in 319 conpleted cases
being used for analysis in the study.

Al nost one-half of the injured people in the special study
were children under the age of 16. Alnbst two-thirds of the
injuries were seemngly mnor injuries such as contusions,
abrasions, lacerations, and strains and sprains. However, the
overal | hospitalization rate for ATV-associated injuries was 13%
which is high conpared to the overall rate for product-related
injuries reported through NEISS (4%.

“Head injuries were approximtely 20% of all injuries in the
special study. A large portion (at 'least 65% of those receiving
head injuries were not wearing hel mets.

Overall, 25% of the injured were passengers and 38% of
drivers involved in incidents were carrying passengers. These
were slight increases over 1985, when 20% of the injured were
passengers and 31% of drivers were carrying passengers.

Drivers under 16 were generally not on smaller vehicles than
ol der drivers. Overall, 95% of drivers under age 16 were on
vehicles larger than recomended for their age.

Very few (apﬁroxinately 49 of the drivers involved in

injury incidents had received any formal training in operating an
ATV.

These results were generally consistent with earlier studies
when the observed changes in the nunber of three-wheel versus
four-wheel ATVs in use are taken into account.
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I nt roducti on

In April 1988 the U S. Consuner Product Safety Comm ssion
(cpsc) entered into Consent Decrees of ten years' duration. with
the manufacturers and/or distributors of all-terrain vehicles
(aATvs) to institute several procedures to nmake the use of ATVs
safer, These incl uded:

0 stop-sale of three-wheel ATVs

o0 providing warnings about dangerous riding practices

0 providing a national training program

0 restricting the sale of adult-sized ATVs for use by
children under 16

0 developing a voluntary standard to make ATVs safer to

ride.

These agreenents were based in part on studies cogﬁleted by
CPSC in 1985-1987 (Newmran, 1985, 1987; Rodgers, 1986) ich
found, among ot her things, that the risk of injury was higher for
t hree-wheel aTvs and that children under 16 years of age on an
adul t-sized ATV were particularly at risk for injury or death.

In 1989, simlar studies of ATV deaths, injuries, and use
were conducted (Scheers et al, 1991; Rodgers, 1989). Risk
factors were found to have remmined the same for 1985 and 1989.
| ncreased risks were associated with males, younger drivers,
| arger engine sizes, unnodified ATVs, nore recreational use, nore
hours of use, and |less driving experience.

As the end of the period of the Consent Decrees approached,
factors affecting the risk of injury and death associated with
ATV use were agal n investigated to determ ne whether they had
changed. Historical death and injury data were analyzed, and
injury and exposure surveys were conducted in 1997. ~This report

presents prelimnary results concerning injuries associated wth
ATVs.

Met hodol ogy

This report includes injury data obtained fromtwo sources:

the National Electronic Injury Surveillance System (NEISS) and a
speci al study conducted in the sunmer of 1997.

NEISS. CPSC's NEISS is a national probability sanple of
hospitals in the U S. and its territories which have emergency
departments (EDs) . The NEISS sanple is stratified by size of the
ED (nunber of ED visits) so that all sjzes of EDs are,
appropriately represented. NEISS has been in place since the
early 1970's.

The 1997 NEISS data were collected using an updated hospital
sanpling frame. In this instance, a sanpling frame refers to a
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listing of the hospitals in the U.S. and its territories from
whi ch sanple hospitals are selected. Data from 1989 to 1996 had
been col |l ected using a listing of hospitals which were in

exi stence in 1985 (the 1985 sanpling frame) and a %rou% of .
hospitals selected fromthat frane.  Since 1985 ~sone hospitals
have nerged to create larger hospitals, while others,
particularly small, rural hospitals, have closed. As a result,
the distribution and types of hospitals around the country have
changed, so that the sanple of hospitals selected fromthe 1985
frane reflects the nunber and type of injuries treated in

hospital EDs |ess accurately today than at the time the frame
was created. To correct this, a 'new sampling frame was devel oped

and the sanple of hospitals used was updated to represent the new
frame. There were 101 hospitals selected from the new sanpling
frane and used to develop the 1997 injury estinmates.

Since the deterioration of the sanpling frane is assuned to
have occurred gradually over the entire period since 1985, annual
estimates from 1997 back to 1985 have been adjusted
retrospectively to correct for the deterioration.

The NEISS data collected from these 101 hospitals were used
to provide national estimates of the nunber of ED-treated
injuries associated with aTvs. These estimates are presented as
wel ghted estinmates, that is, the nunber of observations has been
wei ghted to account for the NEISS sanpling design. Standard
errors®, where reported, are given in parentheses following the
estimate: for exanple, the estimted number of ED-treated
injuries associated with ATVS in 1997 was 54,500 (55, 100).

NEI SS data include age and sex of the injured person, the

nature of the injury édia nosis and body part), and whether the
i ndi vidual was treated and released or admtted to the hospital
(di sposition).

Special Study In order to obtain nore detailed information
about the circunstances under which the ATV-associated injury
occurred, a special study of NEISS ATV injuries was conducted in
1997. Al non-occupational ATV-associated ED-treated injuries
reported through NEISS from May 1, 1997, through August 31, 1997,
were assigned for telephone followup using a survey o
questionnaire simlar to that used in the 1985 and 1989 injury
studies. The injured person was surveyed whenever possiblé.

QO her respondents included parents, spouses and other relatives.
Informati on was obtained on the injured person, the ATV driver

*The interval between the estimate mnus 2 standard errors
and the estimate plus 2 standard errors is the 95% confidence
interval. W can be 95% confident that the quantity being
estimated falls sonewhere in the interval
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and/ or passenger (if different fromthe injured person), the
characteristics of the ATV, and the injury scenario.

The survey response rate was 68%, resulting in a total of
319 conpl eted cases which were used for analysis. See TAB A for
a detailed accounting of how 319 anal yzable cases resulted from
the 487 cases assigned from NEISS. Al nunbers reported are
wei ghted estimates. In addition to being weighted to account for
the NEISS sanpling design, the study estimates are al so weighted
to account for nonresponse to the survey. Al tests for
statistical significance were performed on the weighted estinmates
usi ng SUDAAN software (Shah, Barnwel |, and Bieler, 1997). A
significance level of .05 was used for all statistical tests
(p<0.05). Marginal differences (0.05<p<0.10) are al so not ed.

Resul ts

The analysis of the injury data provided in this report
focused on variables which had been shown to be inportant risk
factors in previous studies or had particular relevance to
provisions of the Consent Decrees.

Injury information from NEISS and the special study is
presented to answer the follow ng questions:

o How nmany people are being injured on ATVs and who is
bei ng injured?

o Vﬂat7types of injuries are occurring and how severe are
t hey”

o V%a¥ types of vehicles are involved?

o Wat are the interactions between driver, injured
person, and vehicle?

o How are the injuries occurring?

How nmany people are being injured on ATVS and who i s being
injured?

Number of Iniuries. There were an estimated 55,400 (+5,500)
injuries to all age groups associated with ATvVs for the cal endar
year 1997 according to NEISS, using the 1997 sanpling frane.

Total estimated injuries for the special study period My 1,
1997, through August 31, 1997, were 23,700 (+2,200). Based on
the distribution of NEISS cases throughout the year, this ti
Beriod represents 43.5% of the total annual injuries. Therefore,
pased on the injury study results, the estimted annual nunber of
injuries for 1997 woul d be 54,500 (+ 5,100). This nunber is
somewhat |ower than the NEISS estinmate of 55,400 (+5,500) because
the survey revealed that a few of the cases idenfified by NElSS
were out of scope (some other product, etc.). The special study
estimate is taken to be the nost accurate.
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NEISS estinmates of the annual nunmber of ED-treated ATV-
associated injuries from 1982 through 1997 are presented in
Figure 1 vAnnual ATV Injury Estimates" (followi ng page). The
uEper pair of lines represent injuries for all ages: the |ower of
the two |lines shows estimates which have been adj usted
retrospectively for the 199'7 sanpling frame update; the upper
line shows the original estimate based on the 1985 sanpling
frame. The lower pair of lines on the graph are the
corresponding estimates of injures to children under age 16

ATV-associ ated injuries peaked at 106,000 in 1986, declined
steadi |y through 1993 and have remained ref atively constant since
then. TInjuries to children under age 16 followed a sinmlar
pattern; also declining from a 1986 peak. In 1986, 45% (47, 600)
of ATV injuries were to children under 16. |n 1993, 36% (17, 900)
were to children and in 1997, 39% (21,600) of the injuries were
to children under age 16.

Rate of Injury. Table 1 presents information on ATV-
associ ated injuries, nunbers of ATVs in use, and the rate of
injury per 100 ATvs in use for 1985, 1989, and 1997. The nunber
of injuries for each time period has been adjusted for 1997 NEISS
sanpling frame changes and therefore differs fromearlier
publ i shed estinmates (Scheers et al, 1989).

Tabl e 1. Rate* of Injury - Al Ages

| =

Tot al 4 \Neel s 3 \Weel s
I njuries 105, 700 14, 300 91, 400
1985 ATVs in Use 1,942,000 366, 000 1,576,000
Rat e 5.4 3.9 5.8
Injuries 70, 300 35, 700 34, 600
1989 ATVs in Use 2,773,000 1,335,000 1,438,000
Rat e 2.5 2.7 2.4
I njuries 54, 500 39, 900 14, 600
1997 ATVs i n Use 3,660,000 2,862,000 798, 000
Rat e 1.5 1.4 1.8

* per 100 ATVs in use
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Figure 1. Emergency Department-Treated ATV injuries

110,000
100,000 //l \\
90,000
/ \\ All Ages
80,000 f \\
70,000 _ /
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Injuries /
50,000 /
40,000
30,000 J
20,000 /
Children Under Age 16
10,000 ]

T 198219831984 [ 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1961 | 1892 | 1993 | 1994 | 1995 | 1996 | 1997
mggpem 1997 Frame™ 10,100 | 32,100 | 77,900 | 105,700 | 106,000 | 93.600 | 74,600 | 70,300 | 59,500 | 58,100 | 58,200 | 49,700 | 50,800 | 52,200 | 53.800 | 54.500
1985 Frame™ 10,100 32,100 77,900 105,700 [ 107,700 96,600 | 78,200 | 74,900 | 64,500 | 64,000 | 65,200 | 56,700 | 59,200 | 61,700 | 63,400 | 54,500
@ 1997 Frame <16 42,700 | 47,600 | 38,600 | 28,500 | 25,700 | 22,400 | 22,500 | 22,000 | 17,800 | 21,500 | 19,300 | 20,200 | 21,300
o 1985 Frame <16 42,700 | 48,400 | 39,800 | 29,900 | 27,400 | 24,300 | 24,800 | 24,700 | 20,400 | 25,000 | 22,800 | 23,900 | 21,300
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the overal |l nunmber of ATVs in use in
a given year approxi mately doubled, Wwhile the annual number of
injuries dropped by approximately half. As a result, the 1997
overall injury rate was about one-quarter that of 1985.

Four - wheel ATV-associated annual injuries increased
approxi mately threefold, whil e the nunber of four-wheelers in use
in a given year increased eightfold. As a result, the 1997 four-
wheel injury rate was about one-third that of 1985,

Thr ee-wheel ATV-associated injuries in 1997 were one-sixth
as great as in 1985, Wwhile the nunber in use in a given year
hal ved, i.e., the nunber of: injuries dropped three tinmes as fast
as the number of vehicles in use. The resultant injury rate was
one-third that of 1985.

Bet ween 1985 and 1997,

Despite the substantial decline in injury rates, the
absol ute number of injuries remained at nore than 50,000 per
year. Moreover, a rate of 1.5 injuries per 100 vehicles in use
Is high. For conparison, the injury rate for bicycles is 0.88
per hundred vehicles in use (Tinsworth, 1994).

Ase and Sex of 1Ir 4. Table 2 presents the distribution
of injured persons in special_study by age and sex. Overall,
75% of the injured wer l'es, 25% females.. This distribution
was also found in the 5 data for the entire year 1997.
Table 2. Sex of fniurl _ _arson by Age of Injured Person
F

Age
Estimate | Totals G oup
R 0,
oot & <12 12-15 | 16-24 255UP
23700 5090 6020 6000 6600
Total s 100% 22% 25% 25% 28%
100% 100% 100% 100% 100%
Sex 17850 3750 3900 4620 5570 T
Mal e 100% 21% 22% 26% 31%
75% 74% 65% 7% 84%
5850 1330 2110 1380 1020
Fenal e 100% 23% 36% 24% 17%
25% 26% 35% 23% 16%

_ In the special
differences within the overall

st udy,
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This effect was due to the 12-15 year old age group's having
significantly higher proportion of I'nj ured Pentl es’ than did°t he
25&UP age group (p=0.0062).

The special study injuries Were approximtely equally
di vi ded anong the four a?e groups shown, wth roughly 25% in each
age group, SO that alnost half the injuries in the special st?d¥
were to children under the age of 16. INn the NEISS estimte To
t he year, agﬁrOX|nately 39% of the injuries occurred to children
under 16. is difference nay reflect nore ATV usage by children
in the sunmer nonths.

Summary  The 1997 injury nunbers were consistent with those
reported in past studies. Absol ute nunbers of injuries have
remained relatively stable after a sharp decline in the |ate
1980's and early 1990's. Since overall ATV use has increased
substantially while injuries haye remained constant, the overal
rate of injury has declined. Children under 16 continued to
represent a large portion of ATV-